1 HN, high-nitrogen level; LN, low-nitrogen level. 2 Available phosphorus was measured as Olsen-P. 3 Available potassium was measured as exchangeable-K. 4 Nmin was obtained from the analysis of inorganic N concentration (NH 4+ -N and NO3 --N) from fresh soils that were sampled as 30-cm-deep soil cores. Soil samples were collected from the field before planting. 5 Total nitrogen supply were calculated as the sum of soils N (Nmin) and fertilizer N.
. Summary of soil environment and fertilizer supply at the different environments (E1-E6). Table S2 . Statistics for NUE related traits of the parent lines across six environments (E1-E6). Table S3 . Statistics for RSA-related traits of the parent lines across three independent experiments (E7-E9). Table S4 . ANOVA for the traits across different environment N level trials. Table S6 . Main features of the QTLs detected for all investigated traits across all the environments. Table S7 . Summary of stable QTLs (sQTLs) for all investigated traits across all the environments. Table S10 . Pearson's correlation coefficients between anthesis date (AD) and NUE-or RSA-related traits under high N (HN) and low N (LN) levels. Table S11 . Detected QTLs for anthesis date (AD) under high N (HN) and low N (LN) levels. 
.60 0.61 1 Least-squares means was calculated as described in Material and Methods; 2 % of Reduction on Mean = (LN-HN)/HN×100%; 3 Significant difference between treatments in the same environment was indicated by different letters (P<0.05); 4 Significant difference between two genotypes in the same environment was indicated by an asterisk (*, P<0.05); 5 Not available data was indicated by a dash (-). Note: the data for grain yield (GY) and stover yield (SY) under high-N levels (HN) at E1 and E2 were obtained from Liu et al. (2011) ; the data for grain yield (GY) under low-N levels (LN) at E3 and E4 were obtained from Cai et al. (2012) . Table S3 . Statistics for RSA-related traits of the parent lines across three independent experiments (E7-E9). Statistics for seminal root number (SRN), crown root number (CRN), lateral root number (LRN), primary root length (PRL), seminal root length (SRL), crown root length (CRL), root dry weight (RDW), shoot dry weight (SDW) and root to shoot ratio (R/S) of the parent lines grown in hydroponics under high-nitrogen (HN) and low-nitrogen (LN) levels across three independent experiments. RSA-QTLs were assigned into three groups according to their expression pattern (constitutive, HN-specific or LN-specific); (C) RSA-QTLs were assigned into three groups according to their trait types (root length, number and biomass). (D) RSA-QTLs were assigned into three groups according to root types (crown, seminal, primary and lateral roots). NE: traits of nitrogen efficiency including N use efficiency (NUE), N uptake efficiency (NupE) and N utilization efficiency (NutE). PRLR: combined traits for length of primary root (PRL) and lateral roots number (LRN).
